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DISCUSSION icefll were active in and near aeas of high topographic rele, The sea invaded the 1t esswelformed than th others, and itssuface of sand and gravel i les rough.
. on vegion formerly occupied by ice. and seabed features were parlly eroded and some The banks are separatd from Stliuagen Bank and from cach other by smooth- e
roduct new sedimentary deposits formed. Today, the sea floor is modified mainly by strong. floored valleys that appear to have been deepened by the movement of small glaciers.
The Stellwagen Bank National Marine Sanctuary Mapping Project is a cooperative. ‘southwestward-flowing bottom currents caused by storm winds from the northeast. °16.0'N.,
effort of the U.S. Geological Survey and the National Oceanic and Atmospheric These currents erode sediments from the shallow banks and transport them into the. 70°04.3" W. and 42°18.8" N, 70°06.3" W) that parallel topography and are GULF OF
Administation, with support from the University of New Brunsuick and the Canadian basins.  With time, the banks alfected by these currents become coarser, as sand and interpreted o be lateral moraines (deposits of rock debris piled up at the edges of MAIE
Fiyas Service. The multibeam echo sounder survey was conducted on four i ave removed and gravel remains; and the western flanks of the bariks, as well a5 moving ice) now covered by muddy sand. A rough-surfaced lobate feature of
cruises over a two-vear period from the fall of 1994 to the fall of 1996. This map adjacent basins, are built up by deposits of mud and sand. relef extends from the base of the southern flank of the casternmost bank (42°15.7 ’z
shows one of a series of 18 quadrangles (see location map) in which sea floor depth NJ. It is interpreted to be rock debris deposted from an ice fall that flowed from the s
st s et n i o el v o 5 sl o Quadeangle 6 features top of the bark and spread out on the vally floor below. I retans it distinctve
1:25,000, with topographic contours cverprited in ble.  The mage shape bencath a thin laye of mudy sand. A featre of imila origin e across the
uses a sun levation angle of 45 degrees above the horizon from an azimuth of b This quadrangle covers the caster central part of Stellagen Bank and several valley at the base of the opposing bank to the south (42°15.1°N). Hummocky
degrees and a vertcal exaggeration of four imes, I effct, opographic relel is banks that le o the east. The surface of Siclwagen Bank slopes genty eastward lopography i the northeast corne of the auacrangle epresents the sroded wiesern o
enhanced by hauing the sun illuminate the sea floor from a position 10 degrees west through water depths of 35 to 75 m and is covered with sand and gravel. In the 50- flank of another 90-mefer-deep bank whose summit lies 800 m east of the quadrangle
of north, so that shadows are cast on the southern flanks of seabed features. Some. o 75 meter interval, the surface is very rough due lo the presence of large shallow ‘boundary. . .
ol o, s it shodows are ko n e st ks of s e, S s o el s s, My of o bl s e e
age: Y specially (sand gl ice). The ridges REFEREN
where the seabed is smooth, and they include small highs and lows and unnatural- commonly are constructed of bouders and cobbles that are now separated by voids \CES CITED
Joking etires s ptier that are st persl o perpeicle 1o savey commonly re comiucld of budersand okl that s now separsed by vl Ui, PC., Unger, TS Baker, JL._ and Roworl. ET. 1097, Sea floor
tracklines. For a depiction of the topographic contours alone, and for an explanation after the glacial ice melted. The shallow depressions in the sea floor (for example, at topography of Quadrangle 6 m the Stellwagen Bank National Marine Sanctuary.
of sy s topogaptic darecsig melhods s he comparion map by G NSGOTN) ptyco  rms ons  r e o off Boston, Massachusets: U.S. Geological Survey OpernFie Report 97-507, X
Ui ot 199 “mape of ll 18 cudrangles m the lorge masses of Sele 1.25,000.
map srie ar vaable on  CDROM in EP, P, v expor. o - e i Saptin 5 ermd by th sells and s of ‘m‘kw e et Velentine, P.C., Baker, JL.. Unger, TS., and Polloni, C., 1998, Sea floor e 5
. 1998). B o the ot It morhcantal por of he e, he Stlwoge Bork cdae {oposyaphic map and perspetivesiew magery o Quadrangls 118, Silgen P
capped by a linear nortivirending sand bank that extends into Quadrangle 9 Bank National Marine Sanctuary off Boston. Massachusetts: - U.S. Geologleal
Regional seabed features (Valentine and others, 1999b). The sand bank lies in water depths of 70 to 75 m. Survey Open-File Report 98-138, 1 CD-ROM. P~
‘The major topographic features depicted in the map series were formed by lacial Its su.qm s mm by shaﬂuw wuthaaﬂ endng sles and o s chacteried Valentine, PC., Baker, JL., and Unger, T5., 1999, Sun-lluminated sea floor 3
procescs. i brod trms, ths e re it hre o represent g by s e ridges as high s 5 m tha dispay bediorms on thei surfaces topography of Quadrangie 3 in the Steagen Bank Natonal Marine Sanctuary
history that developed ) stages. e contaning tock debr the Thees e et Bt of 50 .53 Ao i o o Boston, Massochusets: U.S. Geologcal Survey Geologie Investigations Seres e
e b oo e e e i e qudrangle. The bank Map1-2703, scale 1:25,000. R - G
vidges, and vallegs. Many other features observed here represrt the latter sages of and bouldr ridges tha are similr 1o features on Stelwagen Bork descibed above. ——1999b, Suillminated sea floor opography of Quadrangle 9 in the Stelhvogen
deglaciation. They are the resul of processes af work when much o the arca was “The northern part ofa fourth 90-meterdeep bak e a th southeastern edge o the Bank National Marine Sanctuary off Boston, Massachusetts: U Geological Location map oulining the 18 quadvangles in this series Quadrangle 6
covered by satonary ottingice and when at the same time smalvally gaciers and auadrangle and extends southard into Quadrangle 3 (Valentine and olhrs, 19992) Survey Geologic Ivestigatons Seres Map I-2709, scae 1:25,000. shown n bl Steluogen Bark National Marine Senctuary (SBNMS)
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